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(54) SEPARATOR COMPOSITE FOR FUEL CELL 

(5 7) Abstract: 

PURPOSE: To provide a separator composite for fuel cell which has high proton conductivity 
and is usable at high temperature. 

CONSTITUTION: This separator composite for fuel cell contains a fluorinated organic acid in 
the pore of a fluorinated polymer porous sheet. Examples of the polymer porous sheet include a 
one manufactured by drawing a fluorinated polymer, and examples of the fluorinated organic 
acid include fluorinated organic carboxylic acid or fluorinated organic sulfonic acid. 
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* NOTICES * 

JPO and I MP I T are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A separator complex for fuel cells containing fluorination organic acid in a hole of a 
fluorination polymers porous sheet. 

[Claim 2]A separator complex for fuel cells, wherein the fluorination organic ac\d according to 
claim 1 is fluorination organic carboxylic acid or fluorination organic sulfonic acid. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This Invention relates to the separator complex for fuel cells applicable to 
the fuel ceN which uses hydrogen, alcohol, hydrocarbon, etc. as fuel which ion conductivity was 
high and was excellent in heat resistance. 
[0002] 

[Description of the Prior Art]The energy conversion efficiency of a fuel cell is high, and it is in 
the limelight as a clean and efficient power plant from hardly taking out toxic substances, such 
as a sulfur oxide and nitrogen oxides. The phosphoric acid type fuel celt which uses phosphoric 
acid for an electrolyte is mentioned to what development is following most, there is no 
characteristics degradation of the electrolysis solution by carbon dioxide like an alkaline 
electrolytic solution fuel cell, and the hydrogen which reformed hydrocarbon and methanol is 
made to fuel. The polyelectrolyte type fuel cell which uses a polymer electrolyte for an 
electrolyte has which miniaturizable advantage, and research and development are done briskly. 
Ion conductivity high about the proton which participates rn the electrode reaction of a fuel cell 
is required of such a polymer electrolyte. Now, as a polymer electrolyte, the fluorination 
polymers which have a sulfonic group at the end are made into a matrix, and the thing of 
composition of having impregnated with water into this matrix is used suitably. In a such type 
polymer electrolyte, the portion of a sulfonic group condenses to mesh shape in a low-polar 
fluorination polymers phase, The structure which carried out phase separation is presented into 
this fluorination polymers phase, by impregnating a mesh shape sulfonic group flocculation part in 
water, the proton of a sulfonic group is hydrated and ionized and the ion conduction path of 
proton conductivity is formed. Ionization of a sulfonic group is promoted for the powerful 
electronic suction nature of a fluorine atom, and high proton conductivity can be acquired. The 
function to which it is efficient to an electrolyte and it is made to move the ion relevant to a 
reaction by inter-electrode is required, in the above-mentioned fuel cell, a proton is moved and 
the electric charge accompanying an electrode reaction is also carried simultaneously. In the 
case of the phosphoric acid type fuel cell, make phosphoric acid hold to silicon carbide / fluoro- 
resin impalpable powder Plastic solid, and this complex makes a proton conduct, and the duty of 
the separator which divides an anode and a negative electrode is achieved. On the other hand, in 
the case of the polyelectrolyte type fuel cell, the polymer electrolyte itself has achieved the duty 
of both a proton conductor and a separator, 
[0003] 

[Problem(s) to be Solved by the Invention]About the phosphoric acid type fuel cell, since the 
proton conductivity of phosphoric acid was low, it had the fauit that big current Gould not be 
taken out. On the other hand, although the hydrogen manufactured from hydrocarbon alcohol 
was mainly used for the fuel of a fuel cell, carbon monoxide was contained as a by-product and 
there was a problem that an electrode catalyst carried out poisoning with carbon monoxide, and 
the characteristic of a fuel cell fell substantially. The problem of such electrode catalyst 
poisoning can ease preferably not less than 100 ** of operating temperatures of a fuel cell by 
using not less than 150 **, and can operate a fuel cell suitably. However, in the fuel cell using 
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the above-mentioned water impregnating type polymer electrolyte, since the boiling point of 
water was 100 **, such an operating condition was not able to be applied, this invention is made 
in view of such the actual condition, and comes out. The purpose has high ** and it is in 
providing the separator complex for fuel cells which can be used at an elevated temperature. 

[0004] 

[Means for Solving the Problem]If this invention is outlined, this invention is an invention about a 
separator complex for fuel cells, and contains fluorination organic acid in a hole of a fluorination 
polymers porous sheet. 

[0005]In order to atta'm the aforementioned purpose, this invention persons had high proton 
conductivity, and as a result of stepping up examination efforts wholeheartedly that an usable 
separator structure object should be realized at an elevated temperature, they resulted in 
realization of a separator complex with which it is satisfied of these demands. 
[0006] Hereafter, this invention is explained concretely. As a mode of operation of this invention, 
said fluorination organic acid is characterized by being fluorination organic carboxylic acid or 
fluorination organic sulfonic acid. In the above separator structure objects, fluorination organic 
acid which conducts a proton has high proton conductivity according to an electronic suction 
effect of a fluorine atom. Even if the boiling point of fluorination organic acid is generally high and 
it uses it above 100 **, there is little evapotranspi ration of organic acid and it can be used at a 
not less than 150 elevated temperature depending on a presentation of organic acid. 
Therefore, it is possible to operate a fuel cell at an elevated temperature, without carrying out 
special control, such as application of pressure and moisture control, and electrode cataiyst 
poisoning by carbon monoxide can be reduced by high temperature operation. 
[0007]Since a porosity film which consists of fluorination polymers is used for a separator 
holding these fluorination organic acid, compatibility with fluorination organic acid can be good, 
and a lot of fluorination organic acid can be impregnated with it. 

[0008]The boiling point of organic acid applicable to a polymer electrolyte for fuel cells of this 
invention needs to be a far high temperature in a liquid state at an operating temperature of a 
fuel celL Although the boiling point differs from the melting point of organic acid demanded with 
operating temperature of a fuel cell, Some organic acid which fulfills such conditions is various, 
and a fluoride substitution product of aliphatic series or aromatic carboxylic acid, sulfonic acid, 
and phosphoric acid with a suitable molecular weight or a fluoride substitution product of these 
derivatives is mentioned. In order to obtain predetermined melting point and boiling point, two or 
more organic acid may be mixed, or other compounds may be mixed with organic acid and the 
melting point and the boiling point may be adjusted. 

[0009]As an example of fluorination organic acid, a fluoride substitution product of organic acid 

with structure of H 2n of G +1 G0 2 H (n is a positive integer) is mentioned, and a degree of 

n 

disassociation of organic acid improves in connection with a number which replaced hydrogen of 
an alkyl group by fluoride. Organic acid which replaced especially all hydrogen of an alky! group 
by fluoride has the outstanding degree of proton dissociation. When an acid radical is a sulfonic 
group, organic acid has the high degree of proton dissociation, and the degree of proton 
dissociation in which fluorinated organic sulfonic acid is very expensive is obtained. For example, 
a fluoride substitution product of organic acid with structure of H 2n of c +| S0 3 H (n is a positive 

n 

integer) is mentioned, The degree of proton dissociation increases in connection with the number 
of fluoride substitution, and sulfonic acid which replaced especially all hydrogen of an alkyl group 
by fluoride is known as super-strong acid with protogenic [ higher than sulfuric acid ]. 
[0010] Fluorination organic acid and good fluorination polymers of compatibility are used for 
polymers used for a substrate of a separator complex of this invention. For example, poly 
(tetrafluoroethylene), poly {propylene hexafluorideX polyvinylidene fluoride, etc. which replaced a 
part or all of hydrogen of aliphatic series or aromatic hydrocarbon polymers by fluoride are 
mentioned. A halogenide of these polymers, a derivative, etc, may be sufficient. These polymers 
may be used independently and may be compositeHzed by other polymers, a blend, 
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copolymeri2atton, graft polymerization, etc. Heat-resistant high aromatic polyimide; aromatic 
polyamide; aromatic polyester; a fluoride substitution product of aromatic benzimidazole, etc. can 
use conveniently, 

[001 1]A usual method may be sufficient as a manufacturing method of a porosity polymers 
separator of this invention, for example, the following technique is mentioned. First, by extending 
a sheet of polymers greatly, a highpolymer sheet Is torn selectively and the production of a 
separator base material sheet can form a countless detailed hole, a void content, a size of a 
hole, etc. are controlled by changing conditions, such as a degree of extension, speed, and 
temperature, — it can carry out. Polymers which mixed a foaming agent may be fabricated at a 
suitable temperature, and a detailed hole may be formed. Next, a mothod of making it immersed 
into fluorination organic acid to which heat melting of the porosity highpolymer sheet which was 
carried out in this way and produced was carried out, and impregnating with fluorination organic 
acid into this extension sheet is mentioned. Vacuum impregnation which is filled with fluorination 
organic acid fused after placing a porosity highpolymer sheet into a vacuum, and is impregnated 
with it is also a suitable method. 
[0012] 

[Example]Aithough an example explains this invention in more detail below, this invention is not 
limited to these examples. 

[0013]10g straight-chain-shape fluorination alkyl carboxyltc acid C 7 F 15 C0 2 H expressed with the 

following chemical formula (** 1) as example 1 fluorination organic acid was taken, and heating 
and melting made it 180 ** among a nitrogen atmosphere. Next, the Gore~"Tex membrane by 
Gore-Tex which extended and produced poly (tetrafluoroethylene) (50 micrometers in thickness.) 
By being immersed into said fluorination organic acid which fused aperture 1 .Omicrometerphi and 
70% of a void content, and holding at 180 ** for 1 hour, fluorination organic acid was impregnated 
into the polymer film, and the separator complex for fuel cells was produced. The weight content 
of the fluorination organic acid in the obtained separator composite sheet was 68%. When the 
proton conductivity of this separator composite sheet was measured more by the alternating- 

current-impedance method, in 150 **, it was 8x10 ~ 2 S/cm. 

[0014]10g straight-chain-shape fluorination alkyl-sulfonic~acid C 4 F g SOgH expressed with the 

following chemical formula (** 2) as example 2 fluorination organic acid was taken, and heating 
and melting made it 180 ** among a nitrogen atmosphere. Next, when the separator composite 
sheet was produced like Example 1, the weight content of fluorination organic acid was 65%. 
When proton conductivity was measured by the alternating-current-impedance method, in 150 
**, they were 0.9 S/cm. 
[0015] 

[Effect of the InventionjBy this invention, proton conductivity is high and the separator complex 
for fuel cells which can be used at an elevated temperature can be provided so that clearly [ in 
the above explanation ]. 



[Translation done.] 
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